Sleep disruption is a common, yet rarely addressed, complaint among patients who have undergone total joint arthroplasty (TJA). This study assessed sleep quality before and after primary TJA. A total of 105 patients who underwent primary total hip arthroplasty (THA) or total knee arthroplasty (TKA) prospectively completed questionnaires during the preoperative, early postoperative, and late postoperative periods. The survey included the Epworth Sleepiness Scale, current sleeping habits, and patient perspectives of sleep quality and duration. In the early postoperative period (4.7±2.0 weeks), patients reported significant increases in sleep disturbance as denoted by increased length of time to fall asleep (P=.006) and mean nightly awakenings (P=.002) compared with the preoperative baseline. At late postoperative follow-up (40.8±19.5 weeks), patients' sleep quality subsequently improved above the preoperative baseline. Approximately 40% of patients tried a new sleeping method postoperatively, the most common being new pillow placement. No significant differences in pre-or postoperative sleeping trends were noted between THA and TKA patients. These findings suggest transient sleep disturbance is common in the early postoperative period, with subsequent improvement by 10-month follow-up after a primary TJA. Given the growing importance of patient satisfaction in health care systems, orthopedic surgeons must manage patients' expectations while working with them to optimize sleep quality after TJA. A multimodal approach with preoperative counseling, early postoperative sleep modifications, and possibly preemptive use of medications may improve transient sleep disturbance among TJA patients. [Orthopedics. 2017; 40(4):e636-e640.] abstract e636 demand for TJA and an evolving health care landscape. By 2030, total hip arthroplasty (THA) utilization is projected to nearly triple from 2005 levels to almost 600,000 cases per year. 4 Demand for total knee arthroplasty (TKA) is also expected to increase more than 650% from 2005 levels to nearly 3.5 million cases annually. 4 The use of patient satisfaction and outcome measures in reimbursement systems also continues to intensify. Sleep quality remains an important determinant of postoperative pain and functional recovery, both of which can impact such outcome measures and patients' experience. This paradigm shift toward a "payfor-performance" system underlines the importance of optimizing all aspects of TJA patients' postoperative course, including sleep quality. Although previous studies have revealed sleep disturbance in the weeks and early months following TKA, 2,5-7 studies that prospectively assess preoperative, early postoperative, and late postoperative sleep quality after primary THA and TKA are lacking.
The purposes of this study were to prospectively assess the incidence and duration of postoperative sleep disturbance after TJA and to determine the incidence and types of new sleeping methods employed by TJA patients to alleviate these effects.
Materials and Methods
Following institutional review board approval, patients scheduled for THA or TKA to be performed by 2 surgeons (S.M.S., B.R.L.) were approached for enrollment during their preoperative clinic appointment by means of convenience sampling. The study was conducted in an outpatient clinic office at a single academic medical center located in an urban setting.
Study surveys were administered during 3 discreet time periods. The first section was administered during the patient's preoperative clinic appointment at the time of enrollment. Questionnaires included demographics and medical history, current sleeping habits, the Epworth Sleepiness Scale (ESS), and perspectives on the association between sleep quality, joint replacement, and daily activities. The ESS is a standardized, validated questionnaire used to assess daytime sleepiness. It consists of 8 questions that ask respondents to rate, on a 4-point scale, their typical chance of falling asleep or dozing off while engaged in various daily activities. Epworth Sleepiness Scale scores range from 0 to 24 (sum of 8 item scores, 0-3), with a higher score indicating a greater propensity for daytime sleepiness. The second and third sections were administered during the first (2-3 weeks) and second (4-8 weeks) postoperative clinic appointments, respectively. All clinic appointments followed the authors' routine pathways and standard-of-care protocols. For enrolled patients who did not return for one of their postoperative clinic appointments, results were attained by phone or mail during the appropriate follow-up period. The second and third survey sections were virtually identical to the first section, other than questions being modified to reflect the postoperative phase.
Statistical analyses were conducted with Stata version 13.1 software (StataCorp LLP, College Station, Texas). Responses were compared between time points using the signed-rank test (for continuous variables) or McNemar's test (for binary variables). Responses were compared between THA and TKA patients using the Wilcoxon rank-sum test (for continuous variables) or Pearson's chi-square test (for binary variables). The level of significance was set at P<.05. results Table 1 contains respondents' demographic data. There was a slight majority of female participants (59% female vs 41% male). The mean±SD patient age was 62.5±11.7 years. Most participants underwent primary TKA (59% primary TKA vs 41% primary THA). 
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Copyright © SLACK inCorporAted n Feature Article discussion Total joint arthroplasty is one of the most commonly performed procedures and offers substantial functional and symptomatic improvement for osteoarthritis patients. Although osteoarthritis patients often experience diminished sleep quality, there are few studies examining patients' sleep quality after orthopedic surgery, especially primary TJA. [8] [9] [10] The purpose of the current study was to prospectively evaluate sleep disturbance in the preoperative, early postoperative, and late postoperative periods among primary TJA patients.
Prior to surgery, the majority of patients expressed a desire for improved sleep quality (70.2% of patients) and duration (59.1% of patients). Suboptimal sleep quality in osteoarthritis patients may be secondary to increased night pain, a complication that has been well documented in previous studies. 7, 11, 12 In the early postoperative period (4.7±2.0 weeks), patients' sleep quality decreased as time to fall asleep and number of nighttime awakenings both increased significantly from preoperative baseline ( Table 2) . Interestingly, these increases occurred despite no significant difference in total sleep duration, patient satisfaction with sleep quality or duration, or ESS scores compared with preoperative baseline. It is possible that patients' satisfaction with their sleep quality and duration did not change because they anticipated sleep disturbance (nighttime awakenings and increased time to fall asleep) immediately after their TJA. Suboptimal quality of sleep after both THA and TKA has been established in previous studies. 13, 14 The duration of postoperative sleep disturbance after TKA has been suggested to be 6 weeks, 7 although rapid eye movement sleep and daytime sleepiness may normalize as early as postoperative days 5 to 9.
5,15 Worsening sleep quality early after TJA may be the result of limited postoperative functioning because patients often take several months to recover.
Although sleep disturbance increased in the early postoperative period, sleep quality eventually improved (40.8±19.5 weeks) to supersede the preoperative baseline. Patients reported significantly fewer nighttime awakenings (P<.001) and improved satisfaction with sleep quality (P<.001) and duration (P<.001) in the late postoperative period ( Table 2 ). Many patients also reported a new sleeping method after surgery, the most common technique being new pillow placement. It is possible that by optimizing positioning of the operative extremity with a pillow, patients were able to minimize nighttime pain. Regardless, the current study's results from the late postoperative period are similar to those from other studies of both types of TJA patients. 6, 7, 16 In one study of 34 primary TKA patients, sleep quality continued improving until 6 months after surgery. 7 On the basis of the current findings and those from previous studies, primary THA and TKA patients should be advised to anticipate increased disturbances in sleep in the immediate postoperative period, with subsequent improvement over baseline by 10 months postoperatively.
This study had several potential limitations. First, participants were patients of 2 orthopedic surgeons at one private practice in an urban setting. As such, the findings may not represent patients in other orthopedic practices or geographic regions. Second, all patients were primary unilateral TKA and THA patients. Although there were no significant differences in preoperative baseline or postoperative sleep disturbance between these THA and TKA patients, the findings may not be applicable to patients undergoing bilateral or revision TJA. Finally, the authors did not evaluate additional functional or pain scales (eg, Knee Society Score, Short Form 36) at narrow, multiple postoperative intervals. Although these may have provided further insight into the etiology and course of sleep disturbance, the authors thought this would be outside the scope of their small prospective study. Future studies could attempt to acquire additional functional and pain scales at multiple postoperative intervals as well as employ a multimodal approach to manage sleep dysfunction. Extremity position, medical prophylaxis, and preoperative counseling should be assessed to further minimize postoperative sleep disturbance after a THA or TKA. Further investigations from more geographically diverse populations would better aid in making the presented data more generalizable to greater market areas.
conclusion
The findings of this study suggest transient sleep disturbance in the early postoperative period with subsequent improvement above preoperative baseline at 10 months after primary THA and TKA. Given the increasing role of patient satisfaction in quality metrics and reimbursement, it is important for orthopedic surgeons to manage patients' expectations while working with them to optimize sleep quality after TJA. A multimodal approach with preoperative counseling and early postoperative sleep modifications may improve transient sleep disturbance following TJA. 
